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Abstract
Aims: This study was undertaken to compare periodontal conditions, gingival
crevicular fluid (GCF) levels of tissue-type plasminogen activator (t-PA), its inhibitor
plasminogen activator inhibitor-2 (PAI-2), interleukin-1b (IL-1b), prostaglandin E2

(PGE2) in rheumatoid arthritis (RA) patients and control groups.

Methods: Twenty-three RA patients, 17 systemically healthy patients with
periodontal disease (PD), and 17 systemically and periodontally healthy subjects were
recruited. GCF samples were obtained from two single-rooted teeth. Full-mouth
clinical periodontal measurements were recorded at six sites/tooth. GCF samples were
analysed using relevant ELISA kits. Data were tested statistically by appropriate tests.

Results: Total amounts of t-PA, PAI-2 and PGE2 in GCF samples of the healthy
control group were significantly lower than the other groups ( po0.05). The RA group
exhibited a higher total amount of t-PA in GCF samples than the PD group ( po0.05).
PAI-2, IL-1b and PGE2 total amounts were similar in RA and PD groups ( p40.05).

Conclusion: The coexistence of RA and periodontitis does not seem to affect clinical
periodontal findings or systemic markers of RA. Similar inflammatory mediator levels
in RA and PD groups, despite the long-term usage of corticosteroids, non-steroidal
anti-inflammatory drugs, suggest that RA patients may have a propensity to
overproduce these inflammatory mediators.
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Rheumatoid arthritis (RA) is character-
ized by the accumulation and persis-
tence of an inflammatory infiltrate in
the synovial membrane, which leads to
synovitis and the destruction of the joint
architecture resulting in impaired func-
tion. Periodontitis, on the other hand,
may also be a threat to systemic health
even though it is localized to the tooth-
supporting tissues. RA and periodontitis
are chronic inflammatory diseases that
have similar pathological features. In
both conditions, chronic inflammatory
reactions occur in a boundary area com-
posed of connective tissue and bone.
Chronic inflammatory process, which

occurs with complement activation,
cytokine production and the release of
other inflammatory cells, results with
the destruction of adjacent soft and
hard tissues. Although the aetiologies
of these two conditions are exactly
different from each other, both of them
are thought to appear as a result of
altered immunologic functions (Bartold
et al. 2005). This similarity has led to
numerous studies on the relationship
between RA and periodontitis reporting
controversial data (Yavuzyilmaz et al.
1992, Mercado et al. 2000, 2001).

The plasminogen activating system
acts in various processes, such as tissue

repair, tissue remodelling and local
inflammatory reactions (Ossowski &
Reich 1983). Plasminogen activators
(PA) are of two types: the tissue/blood
vessel-type plasminogen activator (t-
PA) and the urokinase-type plasmino-
gen activator (u-PA) (Danǿ et al. 1985,
Saksela 1985, Åstedt 1989). t-PA and u-
PA convert the proenzyme plasminogen
into the broad-spectrum proteinase plas-
min. Plasmin contributes directly and
indirectly, via activation of latent col-
lagenase, to the degradation and turn-
over of the extracellular matrix (ECM)
(Kruithof 1988). The activities of the
PAs in turn are regulated by plasmino-
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gen activator inhibitor-1 (PAI-1)
mainly produced by endothelial cells
(Danǿ et al. 1999) and PAI-2 produced
by cells such as macrophages and
epithelial cells (Åstedt et al. 1986,
Kruithof et al. 1995). Elevated concen-
trations of t-PA and PAI-2 in gingival
crevicular fluid (GCF) have been
reported suggesting their involvement
in the aggravation of gingival inflamma-
tion (Kinnby et al. 1996). Xiao et al.
(2000) have stated that t-PA and PAI-2
may play a significant role in perio-
dontal tissue destruction and remodel-
ling and that t-PA and PAI-2 in GCF
may be used as clinical markers to
evaluate the periodontal diseases and
assess treatment. Significant elevations
in several thrombotic predictors of car-
diovascular disease (fibrinogen, t-PA
antigen and fibrin D-dimer) were found
in the RA patients (McEntegart et al.
2001).

Periodontitis patients exhibit elevated
GCF levels of pro-inflammatory cyto-
kines such as interleukin-1b (IL-1b),
and arachidonic acid metabolites like
prostaglandin E2 (PGE2) (Offenbacher
1996). PGE2, the metabolite of the
cyclooxygenase pathway, is the most
potent mediator of alveolar bone loss
in periodontitis (Offenbacher et al.
1993). PGE2 is known to have an activ-
ity on fibroblasts and osteoclasts to
induce the synthesis of matrix metallo-
proteinases (MMPs), IL-1b and other
cytokines. PGE2 has been detected in
higher levels in gingival tissue and
gingival crevicular fluid proportional to
the severity of periodontal disease
(Offenbacher et al. 1989). IL-1b is a
central mediator of inflammation and
connective tissue destruction in RA
(Raymond et al. 2006). IL-1b also
increases matrix degradation by indu-
cing the production of PGE2 in synovial
cells, as well as by its role as a mediator
of bone and cartilage destruction (Cutu-
lo 2004).

It is hypothesized that periodontitis
may influence RA or vice versa.
Furthermore, alterations in GCF levels
of some major inflammatory mediators
may partly explain the possible mechan-
isms acting in the interactions of these
two chronic inflammatory diseases. The
aim of this study was, therefore, to
evaluate if coexistence of periodontitis
and RA has an additional effect on the
severity of the two diseases and to
evaluate the correlation between clinical
situation and GCF levels of t-PA, PAI-2,
IL-1b and PGE2.

Material and Methods

Study population

A total number of 57 subjects were
included in the present study. Twenty-
three RA patients (RA group) (five males
and 18 females, with a mean age of
52.65 � 9.94 years), diagnosed accord-
ing to the Criteria of the American
Collage of Rheumatology (Arnett et al.
1988), were recruited from Rheumatol-
ogy Clinic, School of Medicine, Ege
University. The duration of RA
and drugs used by these patients for the
treatment of RA were recorded. All
patients had been receiving prednisolone
and methotrexate. Besides recording the
rheumatoid factor (RF) as positive or
negative, erythrocyte sedimentation rate
(ESR) and circulating C-reactive protein
(CRP) values were also recorded for
each RA patient to determine disease
activity. Exclusion criteria were any
other systemic disease that can affect
periodontal status, antibiotic therapy
within the last 3 months and periodontal
treatment within the last 6 months. More-
over, patients with less than 10 teeth
were also excluded from the study.
Smoking history was recorded but smo-
kers were not excluded.

The second group of the study com-
prised 17 systemically healthy but perio-
dontally diseased patients (PD group)
(nine males and eight females, with a
mean age of 49.12 � 6.64 years). These
patients were selected from those seeking
periodontal treatment at the Department
of Periodontology, School of Dentistry,
Ege University. Exclusion criteria for the
PD group were any known systemic
disease, antibiotic treatment within the
last 3 months, periodontal treatment
within the last 6 months and presence
of less than 10 natural teeth. In accor-
dance with the RA group, smoking
history was recorded but smokers were
not excluded from the study. Clinical
periodontal diagnosis of all patients in
the RA and PD groups was determined
and these groups were further divided
into two subgroups as follows: RA-gin-
givitis; RA-periodontitis, healthy-gingi-
vitis, healthy-periodontitis according to
the criteria designated at the Interna-
tional Workshop for a Classification of
Periodontal Diseases and Conditions
(Mariotti 1999).

Finally, a group of volunteer indivi-
duals who were systemically and perio-
dontally healthy were included in the
study as a control group. These volun-
teer subjects were drawn from the staff

of the Dental School and had no history
of periodontal disease, i.e., probing
depths o3 mm, no attachment loss and
no sign of clinical inflammation. The
study protocol was explained to each
subject and informed consent was
received from each individual before
their enrolment in the study.

GCF fluid sampling

GCF samples were obtained from buccal
aspects of two inter-proximal sites in
single-rooted teeth in each individual
participating in the study. Inflamed sites
were selected for GCF sampling. Before
GCF sampling, dichotomous plaque
recording was performed as present or
absent and supragingival plaque was
then removed carefully by sterile curettes
and the surfaces were dried and isolated
by cotton rolls. Filter paper strips (Peri-
opaper, ProFlow Inc., Amytyville, NY,
USA) were placed in the orifices of
gingival sulcus/pocket for 30 s. Care
was taken to avoid mechanical trauma
and strips contaminated with blood were
discarded. The absorbed GCF volume
was estimated by a calibrated instrument
(Periotron 8000, Oraflow Inc., Plainview,
NY, USA). Then, the two strips from
each patient were placed into one poly-
propylene tube before freezing at
� 401C. The Periotron readings were
converted to an actual volume (ml) by
reference to the standard curve. All GCF
samples were stored at � 401C until the
laboratory analyses.

Clinical periodontal measurements

Subsequent to recording of dichotomous
plaque index and GCF sampling, full-
mouth clinical periodontal measure-
ments were recorded at six sites per
tooth (mesio-buccal, vestibule, disto-
buccal, disto-lingual, lingual, mesio-lin-
gual) including probing depth (PD),
clinical attachment level (CAL) and
dichotomous bleeding on probing
(BOP) score as present or absent. Wil-
liams periodontal probe was used for
clinical periodontal measurements and
all measurements were performed by
two pre-calibrated researchers (B. B.
and L. K.) who were blinded to the
study group of the individual.

Enzyme immunoassay

Appropriate ELISA kits were purchased
for PGE2 (Assay Designs, Ann Arbor,
MI, USA), IL-1b (Biosource Interna-
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tional Inc., Camarillo, CA, USA), and
PAI-2 and t-PA (American Diagnostica
Inc., Stamford, CT, USA). The mini-
mum detection limits were 13.4 pg/ml,
1 pg/ml, 1 ng/ml and 1 ng/ml for PGE2,
IL-1b, PAI-2 and t-PA, respectively.
GCF samples were eluted in 500ml of
PBS by shaking the tubes on an ELISA
plate shaker for 45 min. For PAI-2 ana-
lyses, GCF samples were diluted 1:10,
while they were used neat for t-PA,
PGE2 and IL-1b assays. The ELISA
assays were carried out according to
the manufacturers’ recommendations
and 96-well plates pre-coated with
appropriate antibodies were used. Sam-
ples and standards were added to wells
and incubated at room temperature for
2 h for PGE2, IL-1b, PAI-2 and 1 h for
t-PA assays. The plates were washed
and detection antibody was added, and
the plates were incubated for 30 min. at
room temperature. After washing, con-
jugated antibody was added and incu-
bated for 45 min. at room temperature.
The plates were washed again and chro-
mogen solution was added and incu-
bated for 25 min. at room temperature.
Later on, the substrate was added and
incubated to develop colour change.
Finally, the optical densities were read
and the samples were compared with the
standards. The results of PAI-2 and t-PA
were expressed as nanograms for total
amount calculations and as ng/ml for
concentrations when adjusted for GCF
volume; for PGE2 and IL-1b total
amount calculations were expressed as
picograms and concentrations as pg/ml.

Laboratory markers of RA activity

Blood samples were taken from all RA
patients. The erythrocyte sedimentation

rate (ESR) (mm/h), C-reactive protein
(CRP) (mg/l) and RF (as positive or
negative) were evaluated. The ESR
was determined by the Westergren
method and the CRP was analysed
immunologically with a commercial kit
(N High sensitive CRP, DADE, Behring
AG, Marburg, Germany) in accordance
with the manufacturer’s instructions,
using a nephelometer analyser (Behring
AG, Diagnostica). RF was quantita-
tively determined by the nephelometry
technique (Dade Behring Kits and BN2
nephelometer, Marburg, Germany) and
values lower than 15I U/ml were
accepted as ‘‘negative’’.

Statistical analysis

ANOVA and Brown–Forsyth tests fol-
lowed by post hoc Tukey’s and Dun-
nett-C tests were used when appropriate
for group comparisons of the biochem-
ical data as well as the clinical
periodontal measurements. Pearson’s
correlations were utilized to look at
the relationships between GCF levels
of the assayed inflammatory mediators
and the clinical parameters of RA and
periodontal disease. Pearson, w2 and
Mann–Whitney tests were used to com-
pare the data of RA patients exhibiting
gingivitis with those exhibiting perio-
dontitis.

Results
Clinical analyses

Clinical periodontal measurements were
analysed in two steps: firstly the full-
mouth recordings at six sites/tooth were
compared between the study groups;
secondly the clinical recordings at the
GCF sampling sites were tested statisti-

cally. The mean values of clinical perio-
dontal measurements are outlined in
Table 1. The healthy control group
exhibited significantly lower values in
all clinical periodontal measurements
( po0.05). There were no significant
differences between the RA and PD
groups in clinical periodontal para-
meters ( p40.05).

The mean values of the laboratory
markers of RA are given in Table 2.
When the RA patients were subgrouped
according to periodontal diagnosis,
duration of RA, RF, mean values of
ESR and CRP did not show significant
differences between the RA gingivitis
and RA periodontitis subgroups
( p40.05).

Biochemical analyses

The results of biochemical analysis are
outlined in Table 3. Both RA and PD
groups were divided into two subgroups
according to periodontal diagnosis (gin-
givitis/periodontitis) and the biochem-
ical data obtained in GCF samples were
compared statistically between the
resultant five study groups. GCF total
amount of PGE2 in the RA-periodontitis
subgroup was significantly higher than
that of the RA-gingivitis subgroup
( p 5 0.018), while no significant differ-
ence was found in the other biochemical
parameters. When the RA-gingivitis and
healthy-gingivitis sub-groups were com-
pared, no significant differences were
found in the GCF values of the assayed
mediators ( p40.05). There was no sig-
nificant difference between the RA-
periodontitis and healthy-periodontitis
sub-groups in any of the studied para-
meters ( p40.05). The t-PA total
amount and concentration values in the

Table 1. Clinical characteristics of the study groups

Group 1: Rheumatoid arthritis Group 2: Periodontal disease Group 3: Healthy control

n 23 17 17
Male/female 5/18 9/8 3/14
Age (years) 52.65 � 9.9 49.12 � 6.6 40.65 � 6.7n

Smoker/non-smoker 5/18 6/11 1/16
PI (%) (full mouth) 80 � 27 93 � 00 30.2 � 11.5n

PD (mm) (full mouth) 2.3 � 0.5 2.8 � 0.8 1.3 � 0.3n

CAL (mm) (full mouth) 2.6 � 0.5 3.3 � 1.2 0.4 � 0.7n

BOP (%) (full mouth) 63 � 29 63 � 22 5.3 � 2.5n

PI (%) (sample sites) 83 � 24 90 � 12 0n

PD (mm) (sample sites) 2.5 � 0.7 3.0 � 1.0 1.8 � 0.4n

CAL (mm) (sample sites) 2.7 � 0.9 3.3 � 1.5 0n

BOP (%) (sample sites) 0.72 � 0.4 0.65 � 0.3 0n

All data presented are mean � standard deviation values.
nSignificantly lower than the other groups; po0.05.

PD, probing depth; BOP, bleeding on probing; PI, plaque index; CAL, clinical attachment level.
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RA and PD groups were significantly
higher than that of the healthy control
group (po0.05). PAI-2 total amounts in
the RA-gingivitis and RA-periodontitis
subgroups were significantly higher than
that of the healthy control group
( po0.05). IL-1b total amount in the
RA-periodontitis subgroup was higher
than that of the healthy control group
( po0.05). PGE2 total amount values in
the RA-periodontitis, healthy-gingivitis
and healthy-periodontitis sub-groups
were significantly higher than that of
the healthy control group ( po0.05).

In the RA group, Spearman’s correla-
tion analysis revealed no significant
correlation between the laboratory mar-
kers of RA and the biochemical para-
meters derived from the analyses in
GCF samples or the clinical periodontal
recordings ( p40.05) (data not shown).

Discussion

RA and chronic periodontitis are com-
mon, chronic inflammatory diseases
with many pathological similarities. In
both diseases, a chronic inflammatory
process occurs in a confined space ( joint

or gingival crevice, respectively), lead-
ing to destruction of adjacent bone.
Studies have revealed a remarkably par-
allel array of mediators, including pros-
taglandins, cytokines, MMPs and cell
types (Bozkurt et al. 2000, Mercado
et al. 2003). Both diseases are multi-
factorial and RA patients generally
receive intensive anti-inflammatory
therapy suppressing prostaglandin pro-
duction, thereby limiting periodontal
disease progression (Greenwald & Kirk-
wood 1999). In the present study, we
have analysed clinical condition as well
as GCF levels of some major inflamma-
tory mediators in 23 RA patients, 17
systemically healthy patients with perio-
dontal disease, and 17 systemically and
periodontally healthy individuals. To
our knowledge, this is the first study
evaluating t-PA, PAI-2, PGE2 and IL-1b
levels in GCF samples of RA patients.
Total amounts of cytokines in GCF
sample per sampling time have been
suggested as a better indicator of rela-
tive GCF constituent activity rather than
concentration because concentrations
are directly affected by the volume of
sample (Lamster et al. 1986). Therefore,
the present study is mainly based on

total amount data although both total
amounts and concentrations are calcu-
lated.

Studies correlating severity of RA
and periodontal disease are sparse and
controversial findings have been
reported (Sjöström et al. 1989, Tolo &
Jorkend 1990, Yavuzyilmaz et al. 1992,
Kasser et al. 1997, Bozkurt et al. 2000,
Mercado et al. 2000, 2001). Sjöström
et al. (1989) suggested that the perio-
dontal findings in RA patients were
similar to those of the control group.
In contrast, Tolo & Jorkend (1990)
indicated increased alveolar bone loss
in RA patients. Mercado et al. (2000)
have reported that individuals with
periodontitis are four times more likely
to have a self-reported history of RA. In
another study, clinical periodontal mea-
surements and clinical parameters of RA
have been recorded in 65 consecutive
RA patients as well as in the control
group from which ESR and serum levels
of CRP in RA patients were suggested
to be principal parameters that could be
associated with alveolar bone loss (Mer-
cado et al. 2001). Miranda et al. (2003)
recorded clinical periodontal findings
and ESR and CRP in 32 patients with

Table 2. Laboratory markers of the RA patients

RA patients (n 5 23) RA-gingivitis (n 5 13) RA-periodontitis (n 5 10)

Duration of RA (years) 16.30 � 10.4 16.69 � 12.01 15.80 � 8.3
ESR (mm/h) 17.60 � 11.9 15.00 � 6.2 21.00 � 16.5
CRP (mg/l) 1.00 � 1.4 0.86 � 0.72 0.84 � 0.4
RF (1/� ) 17/6 9/4 8/2

No significant difference was found between RA-gingivitis and RA-periodontitis patients with regard to the characteristics of rheumatoid arthritis

( p40.05).

RA, rheumatoid arthritis; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; RF, rheumatoid factor.

Table 3. Biochemical data obtained in GCF samples

RA-gingivitis
(n 5 13)

RA-periodontitis
(n 5 10)

Healthy-gingivitis
(n 5 10)

Healthy-periodontitis
(n 5 7)

Healthy control
(n 5 17)

GCF volume (ml) 0.55 � 0.27w 0.84 � 0.37wz 0.43 � 0.24 0.85 � 0.69w 0.3 � 0.19
t-PA total amount (ng) 0.44 � 0.26w 0.67 � 0.38wz 0.31 � 0.37w 0.39 � 0.49w 0.01 � 0.0
t-PA concentration (ng/ml) 1.04 � 0.92w 0.92 � 0.56w 0.62 � 0.41w 0.68 � 0.83w 0.08 � 0.3
PAI-2 total amount (ng) 1.97 � 1.17w 2.51 � 1.44w 1.63 � 0.86 1.46 � 1.14 1.04 � 0.7
PAI-2 concentration (ng/ml) 4.27 � 2.98 3.46 � 2.05 3.83 � 1.42 3.05 � 3.87 4.01 � 3.5
t-PA/PAI-2 0.28 � 0.21w 0.30 � 0.18w 0.42 � 0.13w 0.48 � 0.17w 0.01 � 0.04
IL-1b total amount (pg) 0.003 � 0.003 0.16 � 0.49wz 0.003 � 0.004 0.81 � 2.04w 0.014 � 0.045
IL-1b concentration (pg/ml) 0.007 � 0.008 0.14 � 0.40 0.005 � 0.003 0.61 � 1.46 0.05 � 0.1
PGE2 total amount (pg) 86.63 � 22.54 113.78 � 24.33nwz 90.89 � 12.70w 110.66 � 67.4w 70.6 � 16.3
PGE2 concentration (pg/ml) 185.69 � 74.61 166.43 � 85.43 243.66 � 85.81 233.55 � 19.46 443.9 � 561.6

All data presented are mean � standard deviation values.
nSignificantly higher than the RA-gingivitis group; po0.05.
wSignificantly higher than the healthy control group; po0.05.
zSignificantly higher than the healthy-gingivitis group; po0.05.

RA, rheumatoid arthritis; GCF, gingival crevicular fluid; t-PA, tissue-type plasminogen activator; PAI-2, plasminogen activator inhibitor-2; IL-1b,

interleukin-1b; PGE2, prostaglandin E2.
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juvenile idiopathic arthritis (JIA) and 24
controls. They reported significantly
higher values of ESR and CRP in the
arthritis group and, moreover, con-
cluded that adolescents with JIA pre-
sented more attachment loss than
systemically healthy controls, in spite
of similar plaque and bleeding index
values. However, Reichert et al. (2006)
concluded that JIA is not a risk factor
for periodontitis.

In an intervention study involving 42
RA patients assigned to two groups, the
possible effects of periodontal treatment
were evaluated; the first group received
oral hygiene instructions and profes-
sional tooth cleaning, while the second
group received full-mouth scaling and
root-planing (SRP) (Ribeiro et al. 2005).
The authors reported significant reduc-
tions in ESR in the second group while
RF was similar in both groups, and
concluded that periodontal treatment
with SRP might have a reducing effect
on ESR.

In the present study, however, we did
not find any significant differences in
clinical periodontal measurements
between the RA patients and the sys-
temically healthy periodontal disease
group, although a larger scale study
may reveal significant differences.
Moreover, when the RA patients were
sub-grouped according to periodontal
diagnosis, ESR, CRP or RF values did
not show significant differences
between the RA-gingivitis and RA-
periodontitis groups. As is shown in
Table 2, the mean ESR and CRP levels
were normal, suggesting that the
patients are all in remission period,
probably because of their therapeutic
regimens. RA patients were all using
prednisolone and methotrexate regularly
and the duration of the disease was
rather long (mean duration of drug
usage: 16.30 years). A long duration of
RA may be expected to increase the risk
of periodontal attachment loss, but on
the other hand, long-term usage of these
drugs may have had an inhibitory effect
on periodontal tissue destruction, there-
by resulting in the lack of difference in
the severity of periodontal diseases
between the RA group and the systemi-
cally healthy but periodontally diseased
patients.

Circulating CRP level has been sug-
gested to be correlated with the severity
of periodontal disease expressed in
terms of clinical periodontal measure-
ments (Ebersole et al. 1997, Gleissner
et al. 1998). Our present findings do not

provide support for the hypothesis that
serum levels of CRP are associated with
periodontal attachment loss. In fact,
serum levels of CRP may well be
affected by numerous factors such as
sub-clinical virus infections. Therefore,
high variability of its circulating level
discourages its application as a reliable
marker for periodontal tissue destruc-
tion. Data originating from cross-sec-
tional studies are particularly open for
discussion, and thus, verification of per-
sistence of the increase in CRP level is
of utmost importance. Moreover, the
lack of uniformity in classifying various
forms of RA and periodontal disease
makes it difficult to compare the data
from different studies.

The plasminogen activating system is
associated with fibrinolysis and is
important for ECM degradation and
remodelling. Plasmin acts directly on
ECM by cleaving non-collagenous
ECM proteins and also indirectly by
activating a whole range of other
enzymes, including MMPs. When our
present data derived from GCF analysis
are considered, all patient groups exhib-
ited significantly elevated t-PA levels
compared with the healthy control
group, while RA-periodontitis patients
exhibited the highest level. This
increase in t-PA level may also be
related with the suggested role of
MMPs in the pathogenesis of RA.
PAI-2 levels, on the other hand, showed
significant increases only in the RA
group compared with the healthy control
group. However, there were no signifi-
cant differences in t-PA or PAI-2 levels
between the RA group and the systemi-
cally healthy periodontal disease group.
Our findings support the hypothesis that
the PA system is involved in deteriora-
tion of periodontal status and are in line
with the previous reports (Kinnby et al.
1996, Xiao et al. 2000).

Offenbacher et al. (1993) have
demonstrated that PGE2 levels increase
from health to gingivitis, and reach very
high concentrations during periods of
periodontal disease progression. Consis-
tent with the literature, both of the
periodontitis groups in the present study
showed higher GCF levels of PGE2 than
both of the gingivitis groups and the
healthy control. Prostaglandins, particu-
larly PGE2, are inducers of cytokine
production by various cells and may be
responsible for some of the bone resorp-
tion and cartilage destruction seen in RA
(Dayer et al. 1986). PGE2 acts on fibro-
blasts and osteoclasts to induce the

synthesis of MMPs, IL-1b and other
cytokines, which are crucial for tissue
turnover and degradation in perio-
dontitis. Accordingly, our data revealed
the highest PGE2 level in the RA-perio-
dontitis group, which was significantly
higher than the healthy control and also
the RA-gingivitis group, but similar to
the healthy-periodontitis group. The
RA-periodontitis group also showed sig-
nificantly higher IL-1b levels than the
healthy control group. RA patients reg-
ularly use non-steroidal anti-inflamma-
tory drugs (NSAIDs), which suppress
prostaglandin synthesis and secretion,
whereas methotrexate and corticoster-
oids have inhibitory effects on IL-1
(Emery 2006). Recently, Havemose-
Poulsen et al. (2006) reported similar
levels of plaque and periodontal inflam-
mation in young adults with RA and
healthy controls despite treatment with
anti-inflammatory/antirheumatic medi-
cations. As our data revealed the highest
PGE2 total amount in the RA-perio-
dontitis group, it may be speculated
that if these patients had not been
receiving NSAIDs and corticosteroids
the PGE2 level in these patients would
have been even much higher. Have-
mose-Poulsen et al. (2005) documented
that patients with aggressive perio-
dontitis and types of arthritis exhibit
similar components of blood cytokines
distinguishing them from individuals
free of disease. Clinical periodontal
situations of the patients were not pre-
sented in that study, yet our present
findings are in line revealing similar
GCF levels of cytokines in RA and PD
groups which are significantly higher
than the healthy control group.

In conclusion, our present data pro-
vide further evidence for the hypothesis
that a disregulation of molecular path-
ways in the inflammatory response
underlies both RA and periodontitis.
Considering the similarity in GCF levels
of PGE2 and IL-1b in RA and PD
groups despite the long-term usage of
corticosteroids and NSAIDs, our find-
ings suggest that RA patients may have
a propensity to overproduce these
inflammatory mediators. These immu-
nosuppressive and NSAIDs suppress the
production of inflammatory mediators in
RA patients. Therefore, it may be specu-
lated that without long-term NSAID
suppression RA patients would exhibit
higher GCF amounts of these mediators
that could possibly lead to increased
periodontal destruction. However, the
coexistence of RA and periodontitis
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does not seem to have a significant
influence on the clinical periodontal
findings or systemic markers of RA.
Further longitudinal clinical studies are
required to better clarify the nature and
possible mechanisms of interactions
between these two chronic inflammatory
diseases.
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Clinical Relevance

Scientific rationale for study: Coex-
istence of RA and periodontitis has
been suggested to increase severity
of both diseases. Gingival crevicular
fluid levels of major inflammatory
mediators may provide an explana-
tion for this inter-relationship.

Principal findings: Clinical perio-
dontal findings and gingival crevicu-
lar fluid profiles of evaluated
inflammatory mediators were similar
in RA patients and systemically
healthy periodontal disease patients
despite the long-term usage of anti-
inflammatory drugs in RA.

Practical implications: Coexis-
tence of RA and periodontitis
appears not to significantly affect
the severity of each other, but RA
patients may have a propensity to
overproduce these mediators.
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